Effects of insulin on cardiac lysosomes and protein degradation.
Hearts perfused in the absence of added insulin had 1) accelerated rates of protein degradation, as assessed by release of phenylalanine and tyrosine; 2) increased rates of release of seven other amino acids; 3) decreased lysosomal latency and sedimentable lysosomal enzyme activity; 4) increased numbers of autophagic vacuoles in cardiac muscle cells; and 5) decreased activity of beta-N-acetylglucosaminidase in dense lysosomes (1.06-1.09 g/ml), as compared to hearts perfused in the presence of the hormone. After 3 h of perfusion in the absence of insulin, the changes that developed in protein degradation, lysosomal latency, and sedimentability, and in enzyme activity in dense lysosomes, were reversed by insulin addition during 90 min of subsequent perfusion. These studies suggest a role for insulin in controlling the activity of the lysosomal system and the involvement of this system in protein degradation, particularly in insulin-deprived tissue.